Gastrin release: Antrum microdialysis reveals a complex neural control.
We used microdialysis to monitor local gastrin release in response to food, acid blockade and acute vagal excitation. For the first time, gastrin release has been monitored continuously in intact conscious rats in a physiologically relevant experimental setting in a fashion that minimizes confounding systemic effects. Microdialysis probes were placed in the submucosa on either side of the antrum, 3 days before the experiments. The concentration of gastrin in the antral submucosal compartment was about 20 times higher than in the microdialysate and estimated to be 5-10 times higher than in serum regardless of the prandial state. The rats were conscious during microdialysis except when subjected to electrical vagal stimulation. Acid blockade (omeprazole treatment of freely fed rats for 4 days), or bilateral sectioning of the abdominal vagal trunks (fasted, 3 days post-op.), raised the gastrin concentration in blood as well as microdialysate. The high gastrin concentration following omeprazole treatment was not affected by vagotomy. Vagal excitation stimulated the G cells: electrical vagal stimulation and pylorus ligation (fasted rats) raised the gastrin concentration transiently in both serum and microdialysate. Food intake induced a 2- to 3-fold increase in serum gastrin, while gastrin in antral microdialysate increased 10- to 15-fold. In unilaterally vagotomized rats (fasted, 3 days post-op.), food evoked a prompt peak gastrin release followed by a gradual decline on the intact side. On the vagotomized side of the antrum, the peak response seemed to be reduced while the microdialysate gastrin concentration remained elevated. Thus, unilateral vagotomy surprisingly raised the integrated gastrin response to food on the denervated side compared to the intact side, indicating that vagotomy suppresses an inhibitory as well as a stimulating effect on the G cells. While local infusion of atropine was without effect, infusion of the neuronal blocker tetrodotoxin (TTX) (which had no effect on basal gastrin) virtually abolished the food-evoked gastrin response and lowered the high microdialysate gastrin concentration in omeprazole-treated rats by 65%. We conclude that activated gastrin release, unlike basal gastrin release, is highly dependent on a neural input: 1) Vagal excitation has a transient stimulating effect on the G cells. The transient nature of the response suggests that the vagus has not only a prompt stimulatory but also a slow inhibitory effect on gastrin release. 2) Although vagal denervation did not affect the gastrin response to anacidity, the TTX experiments revealed that both food-evoked and anacidity-evoked gastrin release depends on neural input.